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1. llesu u 3212494 AU CIUILIHHBI

[ens n3ydeHus] TUCIMIUIAHEL: - JOPMUPOBAHKUE CHCTEMBI TPO(PECCUOHAIBHBIX 3HAHUN U
MIPAKTUYECKUX HABBIKOB UCIOJIb30BAHUSA COBPEMEHHBIX KOMIIBIOTEPHBIX TEXHOJIOTUN
MPOEKTUPOBAHUS U pa3pabOTKHU CIOXKHBIX KOHCTPYKIIMI B paMKaX aBTOMaTU3UPOBAHHBIX
xomruiekcoB CAJ[-CAM-CAE; penieHue 3aj1a4 MEXaHUKU TBEPJIOTO Tena (MPUMEHUTETBHO
K MH)XCHEPHOMY aHaJIM3y KOHCTPYKIUMA JIA) ¢ MOMOIIBIO METOAa KOHEUHBIX DJIEMEHTOB.
3agaun U3y4eHUs JUCHUIUIMHBL: - OCBOCHUE 3HAHUN U HABBIKOB MCIIOJIb30BAHUS
COBPEMEHHBIX KOMITBIOTEPHBIX TEXHOJIOTHI METOla KOHEYHBIX 3JIEMEHTOB MPU
MPOEKTUPOBAHUM KOHCTPYKIUM JIA.

Kparkoe cogepkanue TUCHMIIIMHBI

Brinonnenne nHxeHepHbIX pacu€ToB B nporpamMmHoi cpene MathCad (MathLab) npu
IPOEKTUPOBAHUU KOHCTPYKIMH JIA. MarpuuHblii METO/ IEPEMELIEHUI B PELIEHUH 3a1a4
CTaTUKU KOHCTPYKUIHNA. MeTO KOHEUHBIX 3JIEMEHTOB B MEXaHUKE KOHCTPYKIIMIA.
Koneunble 351eMEHTHI AJ11 MOJEIUPOBaHUA JedopMaliil CUJIOBBIX KOHCTpYKLuH JIA.
KoHeuHbIe 371EMEHTHI U1l MOJEIUPOBAaHUS CPEAbl U KOHTAKTHBIX B3aUMOJECHCTBUN
koHcTpyKuuid JIA CooTHONIEHUST METOJ]a KOHEYHBIX JIEMEHTOB B 33/1a4aX JUHAMUKH.
Oco0eHHOCTH MPAKTUYECKUX PACUETOB MPU MPOEKTUPOBAHUN KOHCTpYKuuii JIA ¢
MCITOJIb30BAHMMEM ITPOTPAMMHBIX KOMIIJIEKCOB KOHEYHO-2JIEMEHTHOTO aHAJIN3A.
BrinonHeHne npoeKTUPOBOYHBIX U MIPOYHOCTHBIX PACYETOB XapAKTEPUCTUK KOHCTPYKLIAN
JIA ¢ moOMOIIBIO0 COBPEMEHHBIX KOHEYHO-JIEMEHTHBIX IPOTPAMMHBIX KOMIUIEKCOB Nastran
U Ansys

2. Komnerenuuu ody4awmerocsi, opmupyemMbie B pe3yJbTare 0CBOEHMSI
AUCIHUANIMHBI

[Tnanupyemsble pe3ysbTaTbl OCBOECHUS [Tnanupyemsble pe3yabTaThl
OIT BO (xomneTeHuun) 0Oy4eHUs 110 TUCIUILIINHE

3HAeT: COBPEMEHHBIE METO/IbI IPOBEIEHUS PacueTOB
A9POAMHAMUYECKUX, TPOYHOCTHBIX, )KECTKOCTHBIX,
MacCOBO-LICHTPOBOYHBIX, THEPLIUOHHBIX U APYIUX
TEXHUYECKHUX XAPAKTEPUCTUK KOHCTPYKIUN
ABUALlMOHHOM U PAKETHOW TEXHUKHU

'YMeeT: IPUMEHSTh COBPEMEHHBIE CUCTEMBI
ABTOMATU3UPOBAHHOI'O IIPOECKTUPOBAHHUS IIPU
pacdeTe a3pOJNHAMHYECKUX, IPOYHOCTHBIX,
PKECTKOCTHBIX, MaCCOBO-LICHTPOBOYHBIX,
WHEPLUOHHBIX U IPYTUX TEXHUYECKUX
XapaKTEPUCTUK KOHCTPYKLWUM aBUALIMOHHOU U
PaKETHON TEXHUKHU

lMeeT MpakTUYeCKUN OIIBIT: IPOBEACHUS PACYETOB
110 OIPEACIICHUIO a3POIUHAMUYECKHUX,
[IPOYHOCTHBIX, )KECTKOCTHBIX, MAaCCOBO-
[IEHTPOBOYHBIX, UHEPLIMOHHBIX U IPYTUX
TEXHUYECKHUX XapaKTEPUCTUK KOHCTPYKIIUM
ABUAIMOHHOM U PAKETHOW TEXHUKHU

[TK-1 Crtoco6eH npoBOANUTE TEXHUIECKOE
IIPOEKTUPOBAHUE U CO3JIaHUE U3/AEIUN PAKETHOU U
PAKETHO-KOCMUYECKOM TEXHUKH C HCIIOIb30BAHUEM
TBEPAOTEIBHOTO KOMIIBIOTEPHOIO MOJIEIIMPOBAHMSI B
COOTBETCTBHUE C €IMHON CUCTEMON KOHCTPYKTOPCKOMN
JOKYMEHTAIUH U Ha 0a3e COBPEMEHHBIX
IIPOTrPaMMHBIX KOMIUIEKCOB

3. Mecro nucuuninubl B ctpykrype OII BO

| HepequL NpCAICCTBYIONUX OUCHUITINH, | HepequL MNocCJacaAyromunx TMCHUIINH,




BUJIOB pabOT y4eOHOTro IyIaHa

BUJIOB paboT

@®J1.04 KoHCTpyKIIMM KOCMHUYECKHUX anmnapaTos,
@®J1.02 KoHcTpynpoBaHue U 1300peTaTeabCTBo,
1.®.02 YcTpoilcTBO NeTaTeIbHbIX annapaToB

1.®.08 IIpoexTupoBaHue U3AEINN pakeTHO-
KOCMUYECKOH TEXHUKH M3 KOMITO3UTHBIX
MaTepuasosB,

1.®.09 McnblTanus JeTaTenbHbIX anaparoB

TpC6OBaHI/I$I K «BXOJHBIM» 3HAHUAM, YMCHUAM, HaBbIKaM CTYJICHTA, HCO6XOI[I/IMBIM
ITpHU OCBOCHHUN I(aHHOﬁ JUCHUITIINHBI 1 HpI/IO6pCTeHHBIM B PC3YJILTATC OCBOCHUA

MPEAIECTBYOIINUX TACIUTLINH:

JlucuuIinHa

TpeboBanus

@®J1.04 KoHCTpYKIIMK KOCMUYECKUX aIlapaToB

3HaeT: KOHCTPYKIIMHU U UX OCHOBHBIE AJIEMEHTHI
KOCMHYECKHUX anmapaToB; KJIacCU(UKALIUS
KOCMHUYECKHUX anmnapaTtoB YMeeT: OnpeaensiTh
MPOEKTHBIC MapaMETPhl KOCMHUUECKUX armapaTroB
MMeeT mpakTU4YeCKUi OMBIT: BbIOOpa
KOHCTPYKTUBHO-CHUJIOBOM CXEMBbI KOCMHUYECKUX
anmnapaToB; ONpPEeIICHNs OCHOBHBIX COCTaBHBIX
yacTel KOCMUYECKHX araparoB

1.®.02 YerpoicTBO JieTaTeNbHbIX annapaToB

3HAET: UHCTPYMEHTBI U METOJIbl YIIPABICHUS
BPEMEHEM TP BBIIIOJHEHNN KOHKPETHBIX 33]1a4,
[IPOEKTOB, NPH JTOCTUKEHUN NTOCTABJICHHBIX LENEH;,
KJ1acCU(pUKAIUIO JAeTallell 1 MEXaHU3MOB
JleTaTeNbHBIX alapaToB; OCHOBHbBIE TPEOOBAHMUS K
eTassiM, y3jaaM U MEXaHU3MaM JIeTaTelIbHbIX
anmaparoB; OOLIMe MPUHIUIIBI U [TPaBUIIa
KOHCTPYUPOBAHMS I€TAJIEH U y3JI0B MEXaHU3MOB
JIeTaTeNIbHBIX AllapaToB YMEET: PeIlaTh 3a1a4u
COOCTBEHHOTO JIMYHOCTHOTO U MPO(ECCHOHATEHOTO
[Pa3BUTHSA, ONIPEAEIATH U PEATU30BbIBATh
MIPUOPUTETHI COBEPILICHCTBOBAHUACOOCTBEHHOMN
NesITeIbHOCTH , 000CHOBBIBATh BEIOOP YCTPOMCTB B
W3JIETUAX PAKETHO-KOCMUYECKON TEXHUKH;
[IPOBOJIUTH KOHCTPYUPOBAHUE JI€TAJIEH U y3JI0B
MEXaHU3MOB JIETATEJIbHBIX AMIAPATOB C
MCIIOJIB30BAaHUEM CUCTEMHOTO0 noaxona Mmeer
[IPaAKTUYECKUH OIBIT: YIPABICHUS CBOEH
[I03HABATEIILHOM EATEIBHOCTBIO U €€
COBEPILIEHCTBOBAHUS HA OCHOBE CaMOOILICHKH,
pacdeTa napaMmeTpoB JeTajed U y3JI0B MEXaHU3MOB
JleTaTeIbHbIX anaparoB; pa3paboTKu pabouux u
COOPOYHBIX UYEPTEKEH JIeTaaei U y3710B MEXaHU3MOB
JIeTaTeNbHBIX alnapaToB

@J1.02 KonctpyupoBaHnue u n300peTaTeabCTBO

3HAET: OCHOBHBIE 3aKOHBI HBOJIFOIIMN TEXHUYECKUX
CHUCTEM; OCHOBHBIC NCTOYHUKU MHPOPMAIIHH IS
MPUHATUSA TEXHUUECKUX PEIICHUN; TOAXO0ABI U
METO]Ibl COBPEMEHHOW TEOPUH PELICHUS
M300peTaTeNbCKUX 3a7ad YMEET: IPUMEHSITh
OCHOBHBIE 3aKOHBI IBOJIFOIIUU TEXHUUYECKUX CUCTEM
K aHaJIM3y TCHJICHIIMN pa3BUTUA PAKETHON TEXHUKH;
OIICHUBATh MOJHOTY U JI0OCTOBEPHOCTH MOJy4aeMOu
uHGOpMAIUH JIJISl IPUHATUS TEXHUUYECKUX PEeIIeHUN
MmeeT MpakTU4eCKUI ONBIT: BBISBICHUS
IPOTUBOPEYNH B KOHCTPYKIMU U pPELICHUE 3a/1a4 110




WX YCTPAHEHHUIO C UCTOIb30BAaHUEM METO/IOB TEOPHH
pelIeHns] N300peTaTeNbCKUX 3a7a4

4. O0bém 1 BUABI YUeOHOI PadOTHI

OO6mmas Tpya10eMKOCTh TUCIHUILUIMHBI cOCcTaBisgeT 6 3.e., 216 4., 110,75 4.
KOHTAKTHOUW pabOThI

Pacnpenenenue no cemectpam
N Bcero B Hacax
Brn yuebnoi paboret 4acoB Howmep cemectpa
7 8
OO61mas Tpyao€MKOCTh AUCIUTIITMHBI 216 108 108
AyoumopHhvie 3auamusi: 96 48 48
Jlexuuu (JI) 32 16 16
[IpakTrdeckue 3aHATHS, CEMUHAPHI U (W) IPYTHE BUIBI
ayauTopHbIX 3aHaTuil (I13) 64 32 32
Jlabopatopubie pabotsI (JIP) 0 0 0
Camocmosmenvras paboma (CPC) 105,25 53,75 51,5
[ToaroroBka K sK3aMeHy 51,5 0 51.5
[ToxroroBka k 3adery 53,75 53.75 0
KoHcynpranyy u npoMexyTO4Hast aTTeCTaIus 14,75 6,25 8,5
Bu koHTpOJIs (3a4eT, nud.3a4eT, SK3aMeH ) - 3a4eT 9K3aMEH

5. ConeprkaHue TUCHMILIIMHBI

O0beM ayTUTOPHBIX

Ne 3aHSATHH 110 BUAAM B
basiena HaumenoBanue pa3ienoB AUCHUILUIMHbI qacax
Bcero |[JI| II3 | JIP
1  [[Taket mporpamm MathCad st BEIOSTHEHUS HHKEHEPHBIX PacUETOB 10 6| 4 0
Marpudnasi opMyIHpOBKa COOTHOILIEHUH TEOPUH YIPYTOCTH U
2 |cTpouUTENbHON MEXAHUKH JETATEIbHBIX anmaparoB. Merox 10 6| 4 0
repeMenieHun
3 |MeTon KOHEUHBIX 2JIEMEHTOB B MEXaHUKE KOHCTpyKUui JIA 10 6| 4 0

4 KoHeuHble 371EMEHTBI AJ11 MOJECIUPOBAaHUSA JeopMaIiil CUIIOBBIX

KoHCTpYKIMiA JIA. 22 616 | 0

KoneuHsle p11eMEHTEI AJIs1 MOACTIMPOBAHUA CPCAbl U KOHTAKTHBIX

9 N . 12 41 8 0
B3alMOJAECHCTBUN KOHCTpYKIMM JIA

6 |MeToa KOHEYHBIX DJIEMEHTOB B 3a7adax JUHAMUKHU 20 4| 16 0

OCOOEHHOCTH MPAKTUYECKUX PAaCUueTOB MPU MOEKTUPOBAHUU CHIIOBBIX
7  |pnemeHTOB KOHCTpyKUHH JIA ¢ MCTIOIB30BaHUKMEM MPOTPAMMHBIX 12 o120
KOMIUIEKCOB KOHEYHO-)JIEMEHTHOTO aHAJIN3a

5.1. Jlekuuu
Ne Ne Kox-
HaunmenoBanue win KpaTkoe cofep>KaHnue JEKIIMOHHOTO 3aHSTH BO
NeKIUupas3aena
4acoB
1 1  [[Taket mporpamm MathCad st BEIIOTHEHUS HHKEHEPHBIX PacueTOB 6




MarpuuHast popMyITHPOBKa COOTHOIIEHUH TEOPHH YIIPYTOCTH U CTPOUTEIBHOM
MEXaHUKH JIETATEIbHBIX aNaparoB. MeTos nepemMeIeHni

MeTon KOHEUHBIX 2JIEMEHTOB B MEXaHUKE KOHCTpyKUui JIA

KoHeuHble 371IeMEHTBI AJ11 MOJAEIUPOBAHUS Je(OpMaluil CUIIOBBIX KOHCTPYKLINN
JIA.

KoHeuHble 37IeMEHTBI [J11 MOAETUPOBAHUS CPE/Ibl U KOHTAKTHBIX B3aUMOJeHCTBUI
KOHCTpYKIMil JIA

MGTOI[ KOHCYHBIX 3JICMCHTOB B 3aJadaX JUHAMUKH

5.2. llpakTyeckue 3aHATHS, CEMHUHAPDbI

Ne
SAHATHUA

Ne

pasnenal

HanmenoBanune umm KpaTKOC COACPIKAHUC MPAKTUYCCKOI'O 3aHATHA, CCMUHApa

Koi-
BO
qacoB

Vcnionp30BaHuE MPOrpaMMHO-BBIUKCIUTENBHOTO KoMITiekca MathCad mpu
BBITIOJIHEHUH UHXKEHEPHBIX pacueToB. PernieHue cucTeM JTMHEHHBIX U HEJTMHEHHBIX
anreOpandecKkux ypaBHEHHIH.

Oco0eHHOCTH UCTIONB30BAaHUS POTPAMMHO-BBIUHUCIUTEILHOTO KOMILJIEKCA
MathCad npu BBIOHEHUH WH)XEHEPHBIX pacueToB. DopMUpOBaHNE MATPUYHBIX
YpaBHEHUI C UCIIOJIb30BAaHUEM NOAMATPHUL. BhINMOTHEHNE MaTPUYHBIX ONEpALHil

3.4

MeTo1 KOHEUHBIX IEMEHTOB B MEXaHNUKE KOHCTpYKIUi. KpaTkas xapakrepructruka
COBPEMEHHBIX ITPOrPAMMHBIX [TAKETOB, PEATU3YIOLIUX METO/ KOHEUHBIX
DJIEMEHTOB

Oco0eHOCTH COBPEMEHHBIX MPOTPAMMHBIX MTAKETOB, PEATTU3YIOIIUX METOT
KOHEUHBIX 371€MEHTOB. [IpuMepsl BBINOIHEHHS HHXXEHEPHOTO aHalln3a Ipu
[POEKTUPOBAHUN KOHCTpyLuit JIA

KoHeuHbIe IIEMEHTHI 11 MOACTHPOBaHUS AehopMaliuii CHIIOBBIX KOHCTPYKITHI
JIA. PacueT xapakTepuCTHK J1e(hOPMHUPOBAHUST KOHCTPYKIIMU METOJIOM KOHEUHBIX
RJIEMEHTOB C MOMOIIBIO TorpaMMHOTO makeTa Ansys (Nastran)

MozenupoBaHue 3J€MEHTOB KOHCTPYKIMii JIA ¢ ncronb30BaHneM IUNIOCKUX U
MMPOCTPAHCTBEHHBIX KOHEUHBIX JIEMEHTOB (IIAaCTHHA, 000JI0YKA, TUCK).
OCOoOEHHOCTH 3aKPETICHHS MOJIENTU. CHJIOBOE U TEIUIOBOE BO3/ICHCTBHE.

MozenupoBaHue C UCIIOJIb30BAHUEM OJJHOMEPHBIX, INIOCKUX U IPOCTPAHCTBEHHBIX
KOHEYHBIX 3JIEMEHTOB (CTEp>KEHb, IIaCTHHA, 000JI04Ka, TUCK, MaccuB). Pemienue
3a/1a4 HETMHEWHOTO fehopMupoBaHus KOHCTpYKIuid. [Toteps Hecymeit
CIOCOOHOCTHU MPH CKUMAIOIINX HAMPSIKEHUSIX U YIIPYTo- IJIaCTHYECKOM
nepOpMUPOBAHUH.

Permenwne 3a1a4 HenMHEWHOTO NehopMupoBanus KOHCTpYyKIuil. [loteps Hecymei
CIIOCOOHOCTH MPH CKUMAIOIIUX HAMPSHKEHUAX U YIIPYTO- MIIACTHIECKUX
negopmanusx.

10

PacuérHble Mozienu n3ruda CTepKHS M JOKaJIbHOTO Je(OPMHUPOBAHUS
TOHKOCTEHHBIX 3JIEMEHTOB €ro cedeHus. [loreps ycToitunBoCcTH B 0011IEH U
MecTHOM GopMe. CpaBHEHHE KPUTHUECKUX 3HAUEHUH CKUMAIOLIEH Harpy3oK ¢
[10Jly4YEHHBIMH B PE3yJIbTaTe aHAIMTUUECKOT0 pacyera U aHaimza MKO

11

Permenwe 3a1a4 HeMMHEWHOTO ehopMupoBanus KOHCTpYKIuid. [Toteps Hecymei
CHOCOOHOCTH MPH CKUMAIOIINX HAMPSIKEHUSIX, YIIPYTO- MIIACTHUYECKOE
nedopmupoBanme. CpaBHEHNE KPUTHUECKHUX 3HAYCHUHN CKUMAIOIEH Harpy30K,
[MOJYYECHHBIX B pe3yJIbTaTe aHAIMTUYECKOTO pacueTa, aHanuza MKD B inHelHON 1
HEJIMHEIHOM MOCTAaHOBKE M MCTIBITAHUN CTeP)KHEH TOHKOCTEHHOTO NMPOUIIs

12

KoHeuHbIC 2IIEMEHTBI AJI1 MOACTIUPOBAHUSA CPEABI U KOHTAKTHBIX BSaHMOHCﬁCTBHﬁ
KOHCTp}IKHI/Iﬁ JIA. KoHeuHble 2J1€eMEHTHI AT MOACIINPOBAHUA KOHTAKTHBIX
BSaHMOHCﬁCTBHﬁ Pa3JIMYHBIX TUIIOB.

13

3anaua I'epia. AHanmTHueckoe penieHne u pemenue MKO.




14

MonennpoBaHUE KOHTAKTHBIX B3aUMOJCHCTBUI PA3JIMYHBIX TUIIOB.

15

MeTo/1 KOHEUHBIX JIEMEHTOB B 3aJjadyaxX AMHAMUKHU. OnpeseneHre cOOCTBEHHBIX
¢dbopM u yactot koiebanuit koHcTpykuuu MKD B Ansys

16,17

MojenupoBaHue TUHAMHAYECKOTO BO3JEHCTBUS yIapPHUKA HA KOHCTPYKIIHIO.
Onpenenenne BIMSHAS HACTPOEK PACUETHOM MOJIEHN Ha TapaMeTPhl COCTOSHUS 6
KOHCTPYKIUH.

18,19

JluHaMu4YeCcKue MOJIEIH 3JIEMEHTOB KOHCTpyKinu JIA. @opmupoBanue
CMEIIaHHOM, 0a7I109YH0-00010ueYHOM Moienn KOHCTpyKIuH JIA. OdbopmiieHne
OTU€Ta 110 pe3yNbTaTaM UCCICAOBAHUMN U PELICHUS 3a/1a4 UHIAUBUAYaJIbHOTO 6
3ananus B cootBeTcTBUM ¢ [[OCTamu Ha opopmiieHHe HAYYHO- TEXHUYECKUX
OTYETOB.

5.3. JlabopaTtopHbie padoThI

He nipenycmoTpensl

5.4. CamocrosiTeqibHasi padoTa CTyIeHTA

Brimonuenue CPC

ITomsux CPC

Crnncoxk nuteparypsl (C yKkazaHUEM
pas3zenos, IIaB, CTPaHUI) / CChIIKA Ha

pecypc

Kon-
CemecTp| BO
4acoB

IloaroroBka K 3K3 aMCHY

Uepnssckuii A.O. [Ipumenenue Mmetona
KOHEYHBIX JIEMEHTOB B 3aj[a4axX pacueTa Ha
MPOYHOCTH. / YueOHoe mocodue -
Uensgounck, 2000. - 90 c.

[lonroroBka k 3adery

Uepnsisckuil A.O. [Ipumenenune metona
KOHEUHBIX JIEMEHTOB B 33/1a4ax pacyeTa Ha
NpOoYHOCTh. / YueGHOoe nocodue -
Uenstounck, 2000. - 90 c.

7 153,75

6. @oH/1 OLIEHOYHBIX CPEICTB /ISl IPOBeIeHHs TEKYIero KOHTPOJIsl YCIIeBaeMOCTH,
MPOMEKYTOYHOM aTTeCTAlUN

KonTponb kauecTBa 0cBOE€HUS 00pa30BaTEIbHOM MPOrpaMMbl OCYIIECTBIISECTCS B
cootBercTBHH ¢ [TonokeHnem o 6aTbHO-PEUTUHTOBON CUCTEME OIICHUBAHUS PE3YIbTaTOB
y4eOHOM JESITEIIbHOCTH 00yJarOIIIXCS.

6.1. KouTposabHabie meponpusitus (KM)

Haszeanue -
Ne | Ce- Bun Makc. THIBA-
KOHTpoJIbHOTO|Bec [Topsimok HauuceHus 6aI0B
KM|mecTp| KoHTpoJs NS Oamn eTcs B
pomp A
20 6aJIoB - 3aJ]aHKE BBHIIIOJTHEHO BEPHO, B
[OJTHOM 00BbeMe, CIaHO BOBpPEMSI.
. 14 6ansoB - 3a7jaHKe BHIIOTHEHO BEPHO, B
Texymmii | KorTponsHOe
1 7 1 | 20 [aenmomHOM OOBEME, CIAHO BOBPEMS. 3aueT
KOHTPOJIb 3amanue 1
7 6aoB - 3a/laHUE BBIIIOJIHEHO BEPHO, B
HETIOJTHOM 00beMe, CIIaHO C ONO3JaHHEM.
0 6amnoB - 3a/laHUE BBIOJIHEHO HEBEPHO.
) 7 Texymuii | KonTposibHOE 11 20 20 GasuIoB - 3aJ1aHKE BBHITIOJIHEHO BEPHO, B e
KOHTPOJIb 3a/1aHue 2 MOoJTHOM 00BbEMe, CTAHO BOBPEMSI.




14 6annoB - 3aJ1aHK€ BBHIIIOJIHEHO BEPHO, B
HETOJIHOM 00beMe, CTaHO BOBPEMSI.

7 6aIoB - 3aJJaHUE BBIIIOJIHEHO BEPHO, B
HETOJIHOM 00beMe, CJIaHO C OIO3JaHHEM.
0 6aIoB - 3a/JaHUE BBIITOJHEHO HEBEPHO.

Texyuuii
KOHTPOJIb

KonTponbHoe
3ajaHue 3

20

20 6ayoB - 3aJjaHKE BBHITIOTHEHO BEPHO, B
MOJITHOM 00BbeME, CTAHO BOBPEMSI.

14 6anyoB - 3a7aHKe BHITIOTHEHO BEPHO, B
HETOJTHOM 00beMe, CIIaHO BOBPEMSI.

7 GaoB - 3a/JaHUE BBIIOJIHEHO BEPHO, B
HETOJHOM 00BbEME, CIaHO C OMO3IaHHEM.
0 GamoB - 3a/JaHUE BBIIOJIHEHO HEBEPHO.

3a4CT

ITpome-
KyTOUHast
arrecranus

3auer

40

[IpomexyTouHas arTecTanus BKIOYAET B
ce0s nmucbMeHHbIN onpoc. KoHTponbHoe
MEPOIIPHUATHE TPOMEKYTOUHOU aTTECTALIH
[IPOBOJATCA BO BpeMs clauu 3aueta. [lpu
OLICHWBAaHUU PE3YJITATOB MEPONPUSITHS
MCIIOJIB3YeTCsl OaNIbHO-PEHTUHIOBAs CUCTEMA
OLIEHUBAHUS PE3yJIbTaTOB yUeOHOM
NesATEeTLHOCTH 00yUaroImuxcs (yTBepKIeHa
rpuka3zoM pexropa ot 24.05.2019 . Ne 179).
[IpenogaBarento npeaocTaBiIseTcs IpaBo
3aaBaTh OOy4alOLUIMMCS JONOIHUTENIbHbIE
BOIPOCHI B paMKax NMPOrpaMMBbl IUCHUIUIMHBIL.
[InceMeHHBIN onpoc U3 2 BonpocoB. Bpewms,
OTBEJICHHOE Ha omnpoc -40 MUHYT.

[ IpaBHIIBHBII OTBET Ha BOIIPOC COOTBETCTBYET
20 6aymam. YacTUYHO MpaBUIIbHBIN OTBET
cootBercTByeT 10 6ayuiam. HenmpaBuibHbIi
OTBET Ha BOIPoC cooTBeTcTBYET () GaoB.
MaxkcuMasbHOe KonuecTBo 0anoB — 40.
MakcumanbHOE KOJTMYECTBO OAJIIIOB 3a
[IPOMEXKYTOUHYIO arTecTanuio — 40. Becosoii
KO3 PUIMEHT MEPOTIPUITHS - 2.

Otnnyno: BennunHa petuHra
oOyuaromierocs o nucuuruinae 85...100%.
Xoporo: BennunHa peiftunra oOyvaromerocs
o nqucuuruinge 75...84 %.
YrosieTBopuUTENbHO: BennunHa petuHra
oOyuaromierocs o nucuuriuae 60...74 %
HeynosnersopurensHo: Bennunna peidtunra
oOyuaromierocst mo nucuuruinae 0...59 %.

3a4CT

Texymni
KOHTPOJIb

KontponrsHOe
3ananue 4

20

20 6aIoB - 3aJJaHUE BBIIIOJHEHO BEPHO, B
MOJTHOM 00BbEeMeE, CZITAaHO BOBPEMSI.

14 6ann0B - 3a7jaHKE BHIIIOJHEHO BEPHO, B
HETI0JTHOM 00beMe, CITaHO BOBpEMSI.

7 6ajIoB - 3aJJaHUE BBHINOIHEHO BEPHO, B
HETIOJTHOM 00beMe, C/IaHO C OTI03/1aHHEM.
0 6aIoB - 3a/JaHUE BBIITOJIHEHO HEBEPHO.

OK3aMCH

Texkymmii
KOHTPOJIb

KontponrsHoe
3a1aHue 5

20

20 OayIoB - 3aJJaHKUE BBIIIOJHEHO BEPHO, B
[I0JTHOM 00BbEMeE, CIaHO BOBpPEMSI.

14 6anoB - 3aJ1aHK€ BBIIIOJIHEHO BEPHO, B
HETOJIHOM 00beMe, CITaHO BOBPEMS.

7 6aIoB - 3aJJaHUE BBIIIOJIHEHO BEPHO, B
HETOJIHOM 00beMe, CJIaHO C OIO3JaHHEM.

0 6aIoB - 3a/JaHUE BBIIIOJIHEHO HEBEPHO.

OK3aMCH




Texymmit | KonTponsHoe
KOHTPOJIb 3ajaHue 6

TTIOJTHOM O6’B€Me, CIaHO BOBpEMH.

2 | 20 [HenmomHOM 00BEME, CTAHO BOBPEMSI.

20 0ayIoB - 3aJJaHUE BBIIIOJHEHO BEPHO, B
14 6ann0B - 3a7aHKE BBIIIOJHEHO BEPHO, B
7 6alIoB - 3aJJaHUE BBIIIOJIHEHO BEPHO, B

HETIOTHOM 00beMe, C/IaHO C OTI03/1aHHEM.
0 6aIoB - 3a/JaHUE BBIITOJHEHO HEBEPHO.

OK3aMCH

ITpome-
8 8 KyTOUHAS DK3aMeH - | 40
arrecTanus

OLIEHUBAHUS PE3yJIbTaTOB yUeOHOM

[lnceMeHHBIN OnpOC U3 2 BOIPOCOB.
OTBEJICHHOE Ha onpoc -40 MUHYT.

BennuuHa peiiTuHra o0ydaronierocs

0...59 %.

[IpomekyTOUHas aTTeCTalls BKIOYACT B
ce0s nmucbMeHHbIN onpoc. KoHnTponbHoe
MEpOIPUATHE IIPOMEKYTOUHOHN aTTeCTALUU
[IPOBOJATCS BO BpeMs cJlauu dKk3ameHa. [1pu
OLICHUBAaHUU PE3YIbTATOB MEPOIPUATHSL
HCIIONIb3yeTCs OaJIbHO-PEHTUHIOBAsI CUCTEMA

NesATEeTLHOCTH 00yJaroImuxcs (YTBepKIeHa
prka3zoM pekropa ot 24.05.2019 . Ne 179).
[IpenonaBareto npeaoCcTaBiseTcs IPaBo
3aJaBaTh OOy4alOUIMMCS JONOTHUTEIbHbIE
BOTIPOCHI B paMKaX MPOTPAMMBI JUCIUTUIAHBL.

[IpaBUIIBHBII OTBET Ha BOMPOC COOTBETCTBYET
20 6amam. YacTUYHO MpaBWIIBHBIN OTBET
cootBercTByeT 10 6ayutam. HempaBuibHbIi
OTBET Ha BOIPOC cooTBeTcTBYET () Gaos.
MaxkcuMasabHOE KomuecTBo 0anoB — 40.
MakcuManbHOE KOJTMYECTBO OAIIOB 3a
IpOMEXKYTOUHYIO arTecTanuio —40. Becosoii
k03 purrieHT MepornpusaTus - 3. OTINYHO:

nucturinHe 85...100%. Xopomro: Benmnunna
pelTHHTa 00yJaroerocs Mo AUCIUIUTHHE
75...84 %. YnoBnerBopuTenpHO: Bennanna
peiTHHTa 00yJaroIerocst Mo AUCIUIUTHHE
60...74 % HeynosnerBoputenbHo: Benmnunna
peiTHHTa 00yYaroIerocst Mo AUCIUIUTHHE

Bpewms,

OK3aMCH

110

6.2. Ilpouenypa nposeaeHusi, KpUTEPUH OLlCHUBAHUSA

Bun
MIPOMEKYTOYHOMN IIpouenypa npoBeaeHus Kpurepun
P Y P ypatp OILICHUBAHUS
aTTecTaIu
[IpomesxyTouHast aTTecTalus BKIIOYaeT B ceOsl MMCbMEHHBIH

onpoc. KoHTpoapHOE MEpONIPUIATHE TPOMEXKYTOUHOM aTTeCcTaluu
NPOBOAATCS BO BpeMs claun sk3aMeHa. [Ipu onenuBanuu

PE3yIbTaTOB MEPOIIPUATHS UCIIONIBb3YETCs 0aUIbHO-PEUTHHTOBAS
cucTeMa OI[CHUBAHUS PE3yIbTaTOB YUeOHOH! 1eATeIbHOCTH

oOyuarommxcs (yTBepKaeHa mprukazom pektopa ot 24.05.2019 1. Ne B coorsercTaum
JK3aMeH Y yTBep P p p T "l nm. 2.5, 2.6

179). IlpenonaBarento NpeAOCTABISIETCS IPaBO 3aaBaTh
o0yyYaronmMcst TOMOJTHUTEIbHbIE BOMPOCHI B paMKaxX MPOrpaMMBbl
quctumuinHel. [TuceMenHsli onpoc U3 2 Bonpocos. Bpewms,
oTBeZIeHHOE Ha onpoc -40 munyT. [TpaBUIIbHBIN OTBET HA BOITPOC
cootBeTcTBYeT 20 OayuiaM. YacTUUHO NpaBUIIbHBINA OTBET
cootBeTcTBYeT 10 Gamtam. HempaBuiIbHBIN OTBET Ha BOIIPOC

[lonoxxenus




cootBeTcTBYeT 0 OanmmoB. MakcuMaiabHOE Kon4uecTBO 0amioB — 40.
MakcumabHOE KOJIMYECTBO 0AJUIOB 32 MPOMEKYTOUHYIO
arrecranuto — 40. BecoBoii ko3 dunment meponpustus - 3.
Ommruno: Benmnunna pedTiHra 00y4aronierocs mo JUCIHUILINHE
85...100%. Xoporo: Bennunna peiiTiHra 00y4aromerocs mo
nucuuruinHe 75...84 %. YnoenerBoputenbHO: BennunHa peTuHra
oOyuarorerocs mo aucuurinae 60...74 % HeynoBneTBopuTeNbHO:
Benmnuunna pelitunra obyvatomierocs mo guciumiiae 0...59 %.

3a4€CT

[TpomerxyTodHast aTTeCTAIMsI BKIIIOYAET B ce0s MMCHhMEHHBIH
orpoc. KoHTponbHOE MepornpHsITHe TPOMEXYTOUHOM aTTecTaluu
MPOBOASITCS BO BpeMsl cjadun 3a4eTta. [Ipu orleHnBaHUM Pe3yIIbTaToB
MEPONPUATHSI HCHONB3YETCs OaIIIbHO-PEHTUHTOBAs CUCTEMA
OILICHUBAHHS PE3YJbTaTOB YUEOHOU JESITETHPHOCTH 00yUYaroInXCs
(yTBepkeHa npuka3oM pekropa ot 24.05.2019 . Ne 179).
[IpenonaBarento npeaocTaBIseTcs MPaBo 3a7aBaTh 00yJarOUUMCS
JIOTIOJTHUTEbHBIE BOIPOCHI B paMKaX MPOTrpaMMbl JUCIUTUIMHBL.
[InceMenHBINM onpoc U3 2 BONPOCOB. Bpemsi, 0TBeIeHHOE Ha OMpocC
-40 munyT. [IpaBUIBHBIN OTBET HA BOIIPOC COOTBETCTBYET 20
6amam. YacTHYHO MpaBUIIBbHBIN OTBET cooTBeTCTBYET 10 Oamiam.
HenpaBuibHblii 0TBET Ha BONIPOC coOTBETCTBYET () OasioB.
MaxkcumanbHoe KoiandecTBo 6amioB — 40. MakcumainbHOE
KOJIMYECTBO OAJIOB 32 MPOMEXKYTOUHYIO arTectanuio — 40.
Becooii koappuninent meponpusarus - 2. Otanuno: Bennunna
peiftunra odyyaromierocs o gucuuruinbe 85...100%. Xoporo:
Benuunna peiitunra odyuaromierocs mo gucuuruivae 75...84 %.
VYnosnerBoputenbHO: BennunHa peiiTunra o0y4aromerocs mno
muctutuinHe 60...74 % HeynosneTBopurensHo: Benmnunna
peiitunra obyyatonierocs no aucuuruinge 0...59 %.

B cooTBeTCTBUH
cmm. 2.5,2.6
T lonoxxenus

6.3. ITacnopt oHaa OLIEHOYHBIX CPEACTB

KomrmereHmn

Pesynbrarsl 00yueHus

[1K-1

3HAEeT: COBPEMEHHBIE METO/IBI IIPOBEJICHUS PACUETOB a3POJUHAMUYECKUX,
[IPOYHOCTHBIX, ’KECTKOCTHBIX, MACCOBO-LIEHTPOBOYHBIX, UHEPLIUOHHBIX U
IPYTUX TEXHUYECKUX XaAPAKTEPUCTUK KOHCTPYKIIMA aBUAITMOHHON U
PAKETHON TEXHUKU

[1K-1

YMeeT: IPUMEHATh COBPEMEHHBIE CUCTEMBI aBTOMaTU3UPOBAHHOTO
[IPOCKTUPOBAHMS IIPH PACUETE adPOJAUHAMUYECKUX, TPOYHOCTHBIX,
PKE€CTKOCTHBIX, MaCCOBO-LICHTPOBOYHBIX, UHEPLIMOHHBIX U JPYTUX
TEXHUYECKHUX XAPAKTEPUCTUK KOHCTPYKLINN aBUALIMOHHON U PAKETHOU
TEXHUKU

[1K-1

NMmeer HpaKTI/I‘{eCKI/Iﬁ OIIBIT: ITPOBCACHUA PACUYCTOB I10 OIIPCACIICHUIO
AOPOANHAMHNYCCKUX, ITPOYHOCTHLIX, JKECTKOCTHBIX, MACCOBO-ICHTPOBOYHLIX,
HMHCPUOUOHHBIX U JPYTHUX TCXHUYCCKUX XAPAKTCPHUCTUK KOHCTPYKHI/II;'I

ABUALIMOHHOM U PAKETHOU TEXHUKHU

TumnoBbie KOHTPOJIBHBIC 3aIaHUS 110 KaAXKAOMY MCPOIIPUATHIO HAXOIATCA B

IMPUITOKCHUAX.

7. YueOHO-MeTOoAMYEeCKOEe 1 MH(OPMAILIMOHHOE O0ecredeHue TUCHMIIMHBI

ITeyaTHas ydyeOHO-MeTOAUYECKAS JOKYMEHTALMS
@) OCHOBHAsL IUMepamypa:




1.
crep.. - M.
2.

bacos K. A. ANSYS : cnpas. nonb3oBarens / K. A. bacos. - 2-e uzn.,

: AMK-IIpecc, 2012. - 639 c. : un.

Kamnyn A. b. Ansys B pykax uH>keHepa : npakT. pyk. / A. b. KaruyH,

E. M. Mopo3os, M. A. Ondepsena ; npeauci. A. C. [llanckoro. - U3n. ctep.. - M. :
URSS : JIUBPOKOM, 2014. - 269 c. : un.

0) OononHumenbHas Iumepamypa:
He npenycmorpena

8) omeyecmeenHbvle U 3apydedicHble HCYPHATbL N0 OUCYUNIUHE, UMelowuecs 8 bubiuomexe:

1. 1. Maremaruueckoe MOJIETUPOBAaHUE: exkeMec. KypH. / Poc. akaj. Hayk,
Otn-uue mart. Hayk, H-T mat. monenupoBanusi PAH

2. 2. Kocmuyeckue uccineaoBanus : Hayd. KypH. / Poc. akan. HayK,
[Ipe3unnym PAH

3. 3. BecTHHK aBHalMM U KOCMOHaBTHKH : Becepoc. aspokocM. sxypH. /
3A0 "U3a. nom uM. C. CKpbIHHHKOBA

4. 4. ABmananopama : )XypH. aBHaIl.-kocM. koMmruiekca/ OOO "Bricokue
TEXHOJIOTUHU ¥ MHHOBAnn"

5. 5.ITloner: ABuanus. Pakernas texunka. KocMonaptuka: OO01iepoc.
Hay4.-TeXH. )XypH. / 31-Bo "Mamu-Hoctpoenue”

6. 6. Aspokocmuueckuit kypbep / 3AO "Uznart. nom "Co3se3aue-4"

2) MemoouuecKue yYKazaHus 0 Cmy0eHmos8 no 0C80EHUIO OUCYUNTUHDL.
1. BapuaHTbl KOHTPOJIBHBIX 3aJaHUN
2.  Yepnsasckuii A.O. [IpumeHeHnEe METOIa KOHEYHBIX 3JIEMEHTOB B

3a/1a4ax pacuera Ha MPOYHOCTh. / YuebHoe nocodue - Yensounuck, 2000. - 90 c.

U3 HUX: y4eOHO-Memoouueckoe obecneyerue camocmosmenpHol pabomsl cmyoeHma:

DJIeKTPOHHAs Y4eOHO-MeTOANYeCKAas IOKYMEeHTaIl U

HanmenoBanue
Ne Brx peeypea s bubnuorpagpuueckoe onrcanue
JTUTEpPaTyphbl JNIEKTPOHHON
¢bopme
Ky3bmuH, A. M. Pacuét Hanpsik€HHO-1epOPMUPOBAHHOTO
COCTOSTHUST 000JIOUKH KaMepPhl CTOPaHUs pAKETHOTO JIBUTATENIS B
SEC cpene ANSYS : yuebnoe nocobue / A. M. Ky3pmun, A. U.
1 JlonoHUTEIBHAS M3aTebCTRa Mycrteitkuc. — Cankr-IlerepOypr : BI'TY "Boenmex" nm. J1.D.
TUTEpATypa ams Yctunona, 2017. — 25 ¢. — ISBN 978-5-906920-66-9. — Texkct
: DJIEKTPOHHBIHN // JIaHb : AIIEKTPOHHO-OMOIHOTEYHAS CHCTEMA.
— URL: https://e.lanbook.com/book/121847 (nara obpareHus:
08.05.2025). — Pexkxum moctyna: A1 aBTOpH3. TIOJIB30BaTENCH.
[TaBnoB, A. C. Pemenue 3a1au Mexanuku J1e(opMupyeMoro
TBEpOTO Tena B mporpamme ANSYS : yue6HOoe nocodue / A. C.
9bC [TaBoB. — Cankr-IletepOypr : BI'TY "Boeamex" um. J[.®.
2 JlononHuTenHas U30aTelILCTBA 'YeruHoBa, 2014. — 34 ¢. — ISBN 978-5-85546-825-0. — Texkct
nmuTepaTypa .
Jlanb : QJIEKTPOHHBIN // JIaHb : 3I€KTPOHHO-OMOINOTEUHas CUCTEMA.
— URL.: https://e.lanbook.com/book/63695 (nata obpamieHus:
08.05.2025). — Pexkxum moctyna: AJis aBTOpH3. TOJIB30BaTENCH.
3 |[HononnutenpHas [9bC bannmkosa, 1. A. Kommiekc ANSYS: ananu3 yctolunBocTu




MTepaTypa M31aTeNIbCTBA KOHCTPYKIHH : yueOHoe mocobue / Y. A. banmmkosa, M. A.
JlaHb Jleran, K. A. MarseeB. — HoBocubupck : HI'TY, 2017. — 66 c.
— ISBN 978-5-7782-3383-6. — Tekcr : anekTpoHHBIi // JlaHb :
DIIEKTPOHHO-O0MOMoTeuHas cuctema. — URL:
https://e.lanbook.com/book/118128 (nara oOpameHus:
08.05.2025). — Pexkum moctyna: AJis aBTOPH3. TIOJb30BaTENCH.

bpoiTkOB, E. B. UncnenHoe MoaenupoBaHue NPOYHOCTHBIX 3a/1a4
B cpene ANSYS : yuebroe nocobue / E. B. bppiTkoB. — CaHKT-

OBbC [TeTepOypr : BI'TY "Boenmex" um. J[.®. Yctunona, 2022. — 40
JlonoHUTEIBHAS N
4 TenaTVDa M3/1aTeNIbCTBA c. — TekcT : anexkTpoHHbIH // JlaHb : HIEeKTPOHHO-OMOIMOTEUHAs
patyp Jlanb cuctema. — URL: https://e.lanbook.com/book/382265 (nmara
obpamenus: 08.05.2025). — Pexxum noctyna: 1is aBTOpHU3.
M10JIb30BATEIIEH.

[Tepedenp UCTIONB3YEMOTO MTPOTPAMMHOTO OOCCIICUCHHS:

1. Microsoft-Windows(6eccpouHo)
2. Microsoft-Office(6eccpouno)
3. ANSYS-ANSYS Academic Multiphysics Campus Solution (Mechanical, Fluent,

CFX, Workbench, Maxwell, HFSS, Simplorer, Designer, PowerArtist,
RedHawk)(6eccpouno)

[lepedenp ucnonb3yeMbIx NpohecCHOHANBHBIX 0a3 TaHHBIX U MH(POPMAITMOHHBIX
CIIPABOYHBIX CUCTEM:

1. -baza manaeix BUHUTU PAH(Geccpouno)

8. Marepua/ibHO-TeXHHYECKOe o0ecreYeHue Q1 CIUITHHbI

Ne OcHoBHOE 000py/IOBaHKE, CTEHIbI, MAKETHI, KOMITBIOTEPHAsI TEXHUKA,
Bun 3ansTuit a 2'1 MPEIYCTAaHOBIEHHOE MPOrPaMMHOE 00ECIIeUCHHUE, HCTIOIB3YEeMOE JIJIst
e pa3IUYHBIX BUJOB 3aHITUI

110 Kitacc BEIUMCIUTEIBHON TEXHUKH, OCHAILIEHHBIH coBpeMeHHbIMU [1K.
[Iporpammuoe obecnieuenue: Microsoft Office, MathCad, NASTRAN,
ANSYS

IIpakTnueckue
3aHTUS U ceMuHapsl |(2)




